Blood group A glycosphingolipid accumulation in the hair of patients with alpha-N-acetylgalactosaminidase deficiency.
In the hair of individuals with blood group AB, the level of blood group A glycosphingolipids is much lower than that of blood group B. We hypothesized that in hair, blood group A determinants are converted by alpha-N-acetylgalactosaminidase (alpha-NAGA, E.C.3.2.1.49) to H determinants. To address our hypothesis, the relative amount of ABH glycosphingolipids in hairs and nails of normal subjects, patients with Kanzaki disease, and heterozygous carriers of alpha-NAGA deficiency were analyzed by dot-blotting and enzyme-linked immunosorbent assay. In hair from normal subjects with blood group B, ABH glycosphingolipids consisted of 88% blood group B- and 12% blood group H glycosphingolipids. In blood group A subjects, 14% were group A- and 86% were group H glycosphingolipids. In Kanzaki patients, 81% were blood group A- and 19% were blood group H glycosphingolipids. In 2 alpha-NAGA deficiency carriers, the ABH glycosphingolipids consisted of 67% blood group A- and 33% blood group H glycosphingolipids. These results indicate that blood group A glycosphingolipids are catabolized to H glycosphingolipids by alpha-NAGA, resulting in lower levels of blood group A glycosphingolipids in the hair of normal subjects, and alpha-NAGA deficiency causes accumulation of blood group A glycosphingolipids in the hair of Kanzaki patients. This finding is of clinical relevance because it suggests that hair may be used to diagnose and assess the alpha-NAGA status of individuals.